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Ultrasonic Monitoring of Three-Dimensional Carotid
Atherosclerotic Plaque Structure
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Beach3, Daniel Leotta3. 1Univ of Maryland, Baltimore,
MD; 2George Mason Univ, Fairfax, VA; 3Univ of Wash-
ington, Seattle, WA
Objectives: Percent carotid stenosis is an imperfect de-
terminant of asymptomatic disease severity. Plaques progress
along the vessel faster than they thicken. Therefore, volume
may be more sensitive than thickness measurements. Duplex
ultrasound (DUS) imaging is optimal for plaque area and
volume assessments provided operator and angle depen-
dence can be overcome. We evaluated the accuracy and
reproducibility of a novel 3D DUS protocol for plaque
volume measurement.
Methods: We used a 5-8 MHz linear transducer with
an attached magnetic tracking system to acquire serial 2D
images that were reformatted into 3D. The device was
calibrated using a 1 mm spherical copper bead. Reproduc-
ibility of multiple anatomic fiducial landmarks were tested
and an image of the optimal point established a landmark in
3D space that was used to register serial studies. 10 patients
with carotid stenosis were examined. Serial cross sectional
images were obtained with EKG gating. Images were
stacked and reconstructed to obtain surface renderings of
the lumen and adventitia to enable plaque volumemeasure-
ments. The protocol was repeated by the same sonographer
after the patient was moved and repositioned.
Results: Three trials achieved satisfactory calibration of
the device to within 2mm. The philtrum and sternal notch
were the most reproducible anatomical reference points.
Correlation between the first and second measurements of
cross sectional area and plaque volume was high (kappa
0.91 and 0.88) and intraobserver variability was low (dif-
ference of 0.12.5 mm2 and 0.093.9 mm3 for repeated
scans).
Conclusions: We report a novel approach of perform-
ing 3D DUS imaging using a standard scanner head. A
reference point on the patient established a landmark in 3D
space that enabled serial imaging. The reproducibility of
cross sectional area and plaque volume measurements by
this method was high, thereby providing a reliable method
of serial follow-up of carotid plaques.
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APDVS Survey of Knowledge Acquisition and Educa-
tional Needs of Vascular Trainees
Michael C. Dalsing1, Michel S. Makaroun2, Linda M.
Harris3, Joseph L. Mills4, John Eidt5. 1Surgery, Indiana
University School of Medicine, Indianapolis, IN; 2Univer-
sity of Pittsburgh Medical Center, Pittsburgh, PA; 3SUNY
at Buffalo GraduateMedical, Buffalo, NY; 4Arizona Health
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Objectives: Generational differences/technological
improvements influence education, student opinion is
needed to design optimal training.
Methods: The APDVS sent a 63 question ( half
integrated vs. fellows/graduates) survey to vascular surgical
trainees focusing on education.
Results: 163/412 (40%) responded: 46 integrated, 96
fellows and 21 graduates. Table I shows response to learning
methods. Concerns after training were thoracic/TAA proce-
dures and business aspects: 40-50% integrated, 60%
fellows/graduates.
Integrated trainees found peri-procedural discussion
the best feedback (79%) with 9% favoring written test
review. Surgical training & vascular lab/venous training
were judged “just right” by 87% & 71% while business
aspects need more emphasis (65-70%). Regarding 80 hr
workweek, 82% felt it prevented fatigue and 24% thought it
detrimental to patient care.
Fellow trainees also found peri-procedural discussion
the best feedback (71%) with 12% favoring written test
review. Surgical training & vascular laboratory/venous
training were “just right” by 87%/60-70% while business
aspects need more emphasis ( 65-70%). Regarding 80 hr
workweek, 62% felt it detrimental to patient care and 42%
felt it prevented fatigue.
Conclusions: For daily knowledge, the integrated train-
ees especially are turning to online texts. Training level
influences responses. Point of care is the best time for
education and feedback. The business side of training is
underserved and must be addressed.
Question Integrated
Fellow/
Graduate
How do you best learn? 1-1 Apprenticeship 43% 57%
Urgent Need 28% 24%
Textbook Review 16% 19%
Lectures 0% 3.5%
How do you obtain Clinical
Information during a
Busy Day?
On-line Text 31% 17%
Ask a colleague 26% 22%
Condensed
handbook
20% 8%
Standard Textbook 7% 27%
On-line library 3% 12%
3S
